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Union Conference on Magnetic Elements MAutomation, welenechanics 
and Computer Engineering. 
Rozenblat on "Certain facters influencing the static and 
dynami« characteristics of toroidal cores"; 8, fT. Shernyshev, 
WN. G. Gnernysheva and £, N. Cheduring on "Present state of 
the problem of testing magnetic materials in dynamic ies 
regimes"; M. A. Rozenblat and O. A. Sedyich on "myndamental 
principles of conetraching (type) series of torcidal cores for 
magnetic amplifiers ang contactless masnetic "OA 
punber of papers were read in two sectis: anpli- : 
fiere and discrete magnetic elements). papers 
and comrunications were presented, The: 2 in 
recent years successful results were ebtainei in the Soviet 
Union in the field of theory, development and application of 


various types of magnetic elements to avtomation, telemechan- 

ization and computer engineering. Application of magnetic 

elements brings about a considerable improvement in reliab- 
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(Dinamicheskiye kharakteristiki elementov elektricheskikh 
tsepey). 


PERIODICAL: Doklady AN SSSR 1958, Vol. 118, Nr 1, pp. 80-83 (USSR) 


ABSTRACT: The characteristics of non-linear elements of electric circuits 
with quasi-static operation are represented by a dependence of 
the type y(x), e.g. by i(u), w(i), a(u) for the inductivity 
with ferromagnetic core resp. for a condenser with a seignette 
electric. In the general case the dependence between the same 
magnitudes with dynamic conditions is different. The form of 
the dynamic characteristics depends on the form of the temporal 
change of the independent variables. Then an equation is put 
down for a hyperplane in the phase space which can be called a 
characteristic plane C or a plane of dynamic equilibrium. The 
knowledge of plane C makes possible the determination of the 
reaction of the y element with a random form of impulse y(x). 
Similar to the determination of the curve with quasi-static 
conditions as characteristics of the element the characteristic 
plane C can be determined from the experiment with dynanic 

Card 1/3 conditions. Only with a linear system C is a plane. In the 
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-li case more ex erimental data are, of course, necess~ 
ne cee the linear re With the systematic order of the 
results of observation the points can be found which determine 
the position of the plane C in the area of interest. If seis 
is an hysteresis the whole space is passed py the planes 0 
the single cycles. Even with insufficient exactness the ‘ 
supplementation of the plane characteristics (08s to a three- 
dimensional plane) approaches the characteristics of t he 
element to the real characteristics. The author points at an- 
other possibility of precizing the characteristics. As example 
for the three-dimensional characteristics the not-plane sur- 
face described by the equation of viscosity (which was ex- 
tended to a non-linear system) can be regarded. Such an equa~ 
tion is mentioned for an inductivity with ferromagnetic seer 
The equations given here have as limit the statistic curve an 
can easily be integrated. But they do not always express the 
characteristics of the transition process. The method aca 
analysis of unsteady processes shown by means of samples Ak 
the field of electric circuits, can also be used in other fields 
of physics, @-&- for the investigation of mechanic shock 
strength. There are 3 figures and 4 references, 1 of which is 
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Vol 23, Nr 3, pp 311-317 (USSR) 
ABSTRACT: It is known (Ref 1) that the measured apparent loss angio 
tangent tg Digs within the Rayleigh limit of the field depends 
on the potential amplitude of the field ¥. endoan the 
,' requency w ; 
4 = N rg 3 
tg ar a + a, t + aot 
In the present Paper these components were analyzed at a 
Sinusoidal change of the field and at relatively low frequency. 
The problem of the derivation of the formulas which connects 
the average permeahility of thea nagnetodielectric with 
magnetic permeability of the ferromagnetic phase at a 
Sinusotdal change cf the field was investigated already in 
Getoil (Refs 6, 7 and 8). At a weak concentration all thage 
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AUTHOR: Polivanov, K.M. t 
TITLE: Parametrons with anisotropic non-linear coupling 
discs 
PERIODICAL: Referativnyy zhurnal. Avtomatika i radioelektronika, 


no. 7, 1961, 47, abstract 7 V344 (V sb. Vses. Mezhe 
vuz. konferentgiya po teorii i metodam rascheta 
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TEXT : Fast acting computers are considered with thin magnetic 

films, having thickness from a few hundred to a few thousand &. 

When compared with solid ferrite cores, those films exhibit a much 
faster magnetic polarity reversal. The films may be used for cir- 

cult elements performing complex logic functions, e.g. for paramet- 1 
rons with thin coupling discs. In the analyzed coupling disc not 
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POLIVANOV, K.M,; RODICHEV, A.M.; IGNATCHENKO, V.A. 


Effect of the parameters of ferroma 
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S8/126/60/009/05/019/025 
Polivanov, K.M., Rodichev, a®Q?°42414 enatchenko, V.A. 


The Effect of the Parameters of Ferromagnetics on the 
Measurements of the Barkhausen Effect 7| 


Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 5, 
pp 778 - 789 (USSR) 


The Barkhausen effect is usually tudied by measuring the 
emf induced in a coil surrounding the ferromagnetic 
Specimen. The emf pulses induced in this coil by dis- 
continuous changes in the magnetization are the only source 
of information about this phenomenon, The time interval 
between successive pulses can be made quite large by a 
suitable choice of the linear dimensions of the specimen 
and the rate of change in the magnetic field H. Under 
such conditions each emf pulse corresponds to a Single 
discontinuity. The present paper is concerned with the 
determination of the relationship between the pulse 
parameters and the volume of the region in the ferro- 
magnetic within which the discontinuous change in the 
magnetization takes place, the increase in the magnetization, 
the change in the magnetic moment, the duration and the e 
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AUTHORS : Belyavskiy, V-F., and Polivanov, K.Na — 


TITLE: The surface effect in an anisotropic lamina 


PERTODICAL: Referativnyy zghurnal, Elektrotekhnika i energetika, 
no.l3, 1962, 5, abstract 13 A 31. (Tr. Mosk. energ. 
in-ta, no.37, 1961, 3-15). 


TEXT: A study is made of the surface effect in a sufficiently 
thin and narrow ferromagnetic tape whose anisotropy is characteri- 

sed by differences in the permeability along mutually orthogonal, 

axes lying in the plane of the tape and not coincident with its if 


geometrical axes. The tape is subject to the influence of an 
external harmonic magnetic field whose complex vector of field eee 
intensity is parallel to. its longitudinal geometrical axis. Mean 
values of permeability are calculated rere; the axes of anisotropy 


and also the complex vector of mean induc®ion. It is shown that 
the vector of the resultant magnetic field intensity on the tape 
surface is of continually varying direction; the locus of the ends 
of the field intensity vector on the surface is an ellipse, which 
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AUTHORS : Polivanov, K.M., Dyatlov, V-L. and Vitkov, M.G- 


TITLE: Analysis of the remagnetization process taking into 
account the surface phenomena and dynamie properties 
of the material 


PERIODICAL: Izvestiya vysshilh uchebnykh zavedeniy, 
Radiotekhnika, v- 4, no. 6, 1961, 653 - 657 


TEXT: In general, consideration of the surface phenomena 
and the remagnetization process in nonlinear ferromagnetics is 

a very complex problem. However, in the case of a medium 
characterized by a rectangular hysteresis loop . 

the process can be easily analyzed by the method devised by 

W. Wolman and H. Kaden (Ref. 1 - Zs. f. techn. Phys., 1932, 

no. 7, 350). The results of analysis and experiment are in good 
agreement in this case, provided that the remagnetization process 
can be described by the static characteristic of the material. 

It was found by V.K. Arkad'yev (Ref. 2 - Electromagnetic processes 
in metals (Elektromagnitnyye protsessy v metallakh), ONGI, 1936) 
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very simple: 
aB/dt = F(B)(H - H,) (4) 
The field is expressed as: ) 
H+H 
‘ar Hp op 


wh x H s t t Xr V 
ere 2 he exte nal ield and 
1s I v ~- 
. a 


I 
field impulse n 
eceSsSary for full-rema i 
Snetization of the 
Plate 


e p 
wh re I as the curr ent am ulse an the mater ial necessary for 
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in the absence of eddy currents (absence of surface effect). 
Similarly, it is shown that for a cylindrical medium having a 
radius a, the external field impulse is given by: 

a oa 

Ee Ye (7) . 
By analyzing the above formulae it is concluded that the 
dynamic characteristics of the ferromagnetic material in the 
form of rings or tapeg are insignificant in comparison with the 
surface effect if oa B, >> I. The above results are 


in reasonable agreement with experiment. There are 2 figures. 
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AUTHORS: Polivanov, K. M. and Frumkin, A. L. 
Oe ee | 
TITLE; hin magnetic films in modern physics and technology 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya, 
ve 25, now 5, 1961, 566-568 


TEXT; The present investigation was the subject of a lecture delivered 
at a symposium on thin ferromagnetic films (Krasnoyarsk, July 4 to 7, 
1960). The thin magnetic films consist here of ferromagnetic substances 
about 102 & thick. These magnetic films differ as to their magnetic 
properties from massive magnets: (1) they possess, in their thickness, 
only one domain at a time, with the magnetization vector always lying 

in their plane under static conditions; (2) the demagnetization factor 
of the films in their plane is exceedingly small (in the range from 


1074 to 107?) and equal to unity in the direction of the normal; (3) eddy 
currents are absent in the films up to super-high frequencies; (4) because 
of the particular domain structure the ferromagnetic resonance of the 
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films is by 10 to 100 times higher than that of the massive magnets; 
correspondingly, a high permeability is conserved at high frequencies; 
(5) the films exhibit a very high rate of magnetic reversal with pulsed 
and sinusoidal alternating fields, with the losses being very low; (6) 
many films exhibit in their plane a very pronounced magnetic anisotropy; 
(7) many films display a rectangular hysteresis loop. The development of 
nonmetallic ferromagnetic substances (ferrites) is dealt with, and two 
important tendencies of this development are indicated. One serves the 
purpose of obtaining ferromagnetic substances of an extremely high 
resistivity. The other is for producing the thinnest possible ferromag- 
netic materials. In both cases, the absence of eddy currents plays an 
essential part. Owing to the domain structure that is characteristic of 
magnetic films, and to the magnetization dynamics, novel possibilities 

of their application in research and in the industry arise. Due to the 
circumstance that the substance in such a magnetic film appears in a 
"two-dimensional" state, one of these dimensions being considerably smaller 
than the other, possibilities of application arise, e.g., in the study of 
spin waves in films or of the direot voltage appearing at the ends of the 
film on the incidence of a shf energy. Of great interest for the theory 
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AUTHORS; Polivanov, K.M., Zharkov, F.P. and Sokolov, V.A. 


TITLE; “Parametron with ferromagnetic cores, Part 1, 
Equation of the parametron and its analysis 


for steady-state conditions 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, 
Radiotekhnika, v. 5, no. 4, 1962; 417 ~ 430 


‘ TEXT: The parametron considered ig of the type first 
' investigated by N.D; Papaleksi in 1931 and is shown in Fig. 1. 
The parametric windings are connected in series and connected 
to the supply source. The resonant windings are also connected 
' in series but in opposition to the parametric windings. The 
resonant windings are "shorted" by a capacitor. The losses in 
the resonant circuit can be taken into account by introducing‘ 
‘an equivalent resistance connected in series or in parallel 
with the capacitor. Analysis of the system is based on the 
works of A.A. Andronov and M.A. Leontovich AZhTF, 1927, 59, 
no. 5-6) and others and on the recent work of R.M,. Kantor 
(Izv. vuzov SSSR - Radiotekhnika, 1961, 4, no. 3, 285). 
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Parametron: with 


The final equation describing the operation of the system is: 


di ai 
—=-[ AG - a) # AG + DL « 
at ‘ at (10) a 
di 1 1 \, 
+#(A(4_ - i) - AGG + i)|] —P- -4 - | aac 
P P Q et 
where é w L 1 0) 
2 
A= 3 Tots Qos; i a) 
L r Lc Wo 
woL : (9) , 
Q=—= VQ, 
r 
in which the following notation is adopted: i is the current 
in the resonant circuit; 4s + a = i, + I_sin2wt is the 
* perametric excitation Gurrent€: i, is the DC component determining 


_ the operating point on the magnetic characteristic; 
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Parametron with .... a¢a3 368 82 ah oe ; 
a is the alternating component (pump signal); = 2L(i ) ° 
° . 
where the inductances are defined by e, 10 - 
2e, . 
wed | Votre -V)= Weer “ty w SR, Ve (rom Lp th)e tia (4) 
where Wet(.o-i), Las Uee oy . ‘ 
‘in which %, 2 is the paenoes flux of the first and second ie 
core, respectively, Eq. (10) can be solved by using the method 
of slowly- ~changing amplitudes, For this purpose, it is assumed wa 
‘that: . baw 
a ACi = - a,i * ai? * (11) 


ab 2° ab. ; = 
where : ‘ | : ; 
| 4n4b = i, #£aA-. - 
. The current in the resonant circuit can be assumed as being 
sinusoidal: 


i= I cos © . ’ (12) me 
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where: 


QO =wteP ev 4%. 


By using expressions (11) and (12), Eq. 10 is transformed into 
two equations, one of which determines the amplitude and the 

other the phase of the current in the system. These equations 
are: dat 


(22) 


2 { 
ar _ (23) 
° ‘y 
The solutions of Eqs. 
siteady state and it is shown that the current is given by: 


(22) and (23) can @msiiy be found for the 


Les RIGS 
io FROP+Sey}S | : 


where 


~ Rwy) Voi & . Ste oe [sal (28) . 


N P 
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f Iq. (275) is used to investigate the amplitude of the current 
' * as afunction of the normalised frequency ) for: ag SO. 
The stability and the conditions of existence of the solutions i0 


' for a, O are also investigated. The effect of losses and 


the amplitude of the oscillations as a function of frequency 
for ay <0 are also studied. There are 8 figures, 


ASSOCIATION; Kafedra teoreticheskikh osnov elektrotekhniki V5 
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(Department of Theoretical Principles of , oe 
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AUTHORS ; Polivanov, K.M., Zharkov, F.P. and Sokolov, V.A. 
pipes iia Etat Oe . 


TITLE: ‘Parametron with ferromagnetic cores 
Part II. Representation of the parameeron: atates on. 
the Van-der-Pol plane; transients 


PERIODICAL; Izvestiya vysshikh ica aks zavedeniy, Radiotekhnile, 
ve 5, now 5, 543 - 551 

TEXT: Part I of the article, with equations up to (67) yg 

(inclusive), was published in no. 4 issue, 1962, of this journal; 

the notation adopted in Part II is the same as in the previous -: 

article. For the purpose of representation of the parametron 

equations in the Van-der~Pol plane, a current vector is defined ‘as?’ 
te Lu iV (68) | WX 

where '“ Url cos and VeI sind 7 ; ; | v 

‘The differential equations of the system thus become es 
aU 1 


ase i. , - 1 
dt 3 P 
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. 1 a 
e-\v- sue = r4y (mde 
Q 2 


These two equations can be solved comparatively easily if the 
differential inductance is assumed to be linear, i.e. 


Aa.) zs: *italb (72) ° 
In this case, the Zransient time ja given by: 
2 2 
ln = {\/ca2,) az > 182 \7 2 1nU, 
_ (76). 
cv a,t, - 1/Q 
However, comparison of Eq. (76) with experiment showed that the ~ 
measured transient time exceeded the alculated one by about 
three to four periods T . Eqs. (70) and (71) cannot be integrated 


directly but numerical integration by using the Adams-Krylov 
method is possible. Such integration was carried out for the 
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following parameters: : 

4, = 3, ay = 15, yell. % = 5, qT, = 0O.la (79) 
and it was found that the transient time was ao = 147 3° 
on the other hand, the experimental value was (11 - 13)T . A 
complete description of the system can be given by constructing 
a set of curves representing the movement of the point which 
describes the state of the system. This is done by mapping "the 
field" of the system in U, V plane. The principal equation for 
the mapping is obtained by dividing Eq. (70) by (71). An example ' 
of such curves in U,V plane for V = 1 ‘is shown in Fig. 10. 
Two singular points Y, and Yo can be ‘seen in this figure; V\ 
these correspond to the steady-state equilibrium, The system is 
also investigated for the case when Q-9 OO by mapping Eqs. (70) 
sand (71) in U, V plane; the locus of the'stable equilibrium 
points for various \ is determined and the conditions of strong 
excitation (unlike those represented by the curves of Fig. 10) 
are investigated, There are 17 figures. 
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AUTHORS : Polivanov, K.M. and Frumkin, A.L. 


TITLE: Differential susceptibility of thin magnetic films 
with uniform rotation of the magnetization 


PERLODICAL: Fizika metallov i metallovedeniye, v.14, no.2, 1962,. 


165-171 
TEATS The aim of this work was .to calculate the suscepti- 
bility of films with arbitrary anisotropy under static conditions 
in the presence of a Sinusoidal test field. The calculations are Y 
confined to the case of uniformly magnetized film, AA 
and are illustrated in the figure. It is required to calculate me 


the susceptibility with respect to the test field H, when in 
addition to this field there is also a constant arbitrary field 
H. . Suppose that H and Ay are at angles a and B to the 


dfrection of easy magnetization. It is assumed that the magnetic 
anisotropy energy £ is known as a function of the angle {p 
between the direction of easy magnetization and the magnetization 
vector I. When the test field H is very small, the suscepti- 
bility A= dI,/dk,, is given by 
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¢ 2(g 2 ) : 
x . 2 sin _ P 6) \- 
7 ave L 
ag 


PP, 
where dI is the increase in I in the direction of H due to 
gH os ip is the equilibrium value of ) which is determined by 


the anisotropy and the constant magnetic field and E is the 
magnetic energy of the film due to both the anisotropy anc tic 
external field. The analysis is then cout sued to films whose 
anisotrozy may be described by E_ = K sin“ {7}, The 
above expression for the susceptibility holds only when the aucle 
ip does not lie = the neighbourhood of points for which 

a? E 


——s +1 H cos (a - ip) = 0, ( 


ape 
In the general case the expression for X is somewhat more 
complicated. Subject to this restriction the so-called reduced 
susceptibility, i.e. the susceptibility divided by I°/2K, turns 
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sin’ (8 -Y,) 


ee ee 
An p “cos 2), + h, cos (o.-\p,) a (8) 


where h._ = H,)/2k. when Eq.(5) is satisfied it is found that 
for small values of the test field ? 


sin P, cos Py ~ Mo sin (a - $,) = © (9) 


In general, YP, analytically from this 

result but graphical ine thod ible and hence a numerical 
determination of the suscep ibility ims with anisotropy 
given by Bq.(7) is always possible for any orientation of the Xx 
magne tizing and test fields. © The second part’ is concerned with 
the complex susceptibility in the radiofrequency range. Using an 
expression given py D. O. Smith (J. Appl-Phys-: 1958, 29, 264) 
for the free motion of the magnetization vector, an expression is 
obtained for the complex susceptibility in a sinusoidal test 
field and this is then applied to films for which Eq. (7) holds. 
There’ is 1 figure. 
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Mite “About. 6. new. i devivation of equations for Green's functions in quantum 


elacbredynaaice: 


B rertodien t Dok. AN SSSR, 10/6, 1061-106, Feb 21, 1955 
| Abstract ok 


A new way for obtaining equations of the Green functions for quantum 

electrodynamics is discussed. It was found that the basic formula could 
. be derived by a much simpler way (without the use of the quantuia dynami- 

cal principle and of the external spinner sources), if the method of 

variational derivatives combined with a modified Wick's technicue would 
' be applied for the above-mentioned purpose. Three references: 1 USA 
2 British (1950-1954). 


s ‘Institution + The M. V. ‘Lomonosov State University, Mos cow. 


"Presented by: | Academician N. N. Bogolyubov, October. 28, 1954 
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Polivanov, H. K. 

ee a 

Relations of Dispersion for the Scattering of K-Hesons on Nucleons 
Os gootnosheniya dlya rasseyaniya K-mezonov na nuklo- 
nakh 


Doklady AN SSSR, 1957, Vol. 116, Hr 6, pp. 943 - 945 (USSR) 


Te author analyses here the dispersion relations for the scatter- 
im processes K.+ N—kK+NandK+N—> K +N, without staying 
with the known details. Hereby the K-meson is assumed as scalar 

( @ -meson), or pseudoscalar (q--meson) and a corresponding field 
. (x) is adjoined. The index @ numbers thg four gtates which 
are linearly connected with the particles Ky Ky: Ky K and which 
distinguish by the projection of the isotopic spin and by the signd 
the hyper-charge (or the strangeness). These 4 fields form a binary 
spinor in the isotopic space, similar to the four functions of the 
nucleons and antinucleons. The author investigates here the inter- 
action of K-mesons with nucleons of Yukawa (Yukava)-type Neer K+ 
+Y¥, Yam N+ %. he other possible interactions do not become 
apparent in the dispersion relations. First a term for the ampli- 
tude of theacattering process K+N—> K+ Nis written down. The 
course of the calculus is followed and in this way 4 dispersion 
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Relations of Dispersion for the Scattering of K-Mesons on Nucleons 


relations are obtained for the amplitudes with different symmetries. 
One of these relations is explicitly written down here. Even after 
elimination of the ne j nergies the interval of integration 
contains the 0 < E<Ym° + which has no relation to the scatter- 
ing states and which therefore cannot be determired from the scat- 
tering experiments. The mass spectrum of the possible intermediary 
states proves to be essential. The laws of conservation of the 
strangeness and of the nucleon-charge allow the following states: 
Hyperon Y (<4 and, & ), Hyperon and WT -mason (Y¥ + 7 ) nucleon 
and Kemeson (N+ XK) , etc. The tate Y relates to the discreet spec- 
trum the contribution of which can be easily computed. This contri- 
bution is proportional to the square of the constant of the inter- 
action NKY. The term for the symbolically written down contribution 
of the hyperon at pseudoscalar coupling is given as an example. If 
any other interactions afe assumed, e.g. the direct interaction of 
pions with K-mesons, then they must not be explicitly taken into 
consideration in the dispersion relations. Consequently, if the 
contribtuion originating from the hyperon-pole is known, the con- 
stants in the interaction YKN can be estimated. Urfortunatdy, this 
result is rendered somewhat indistinctly due to a contribution conm- 
ing from a part of the continuous spectrum. There are 1 figure, 
Card 2/3 and 2 references, 1 of which is Slavic. 
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[Problems in the theory of dispersion relations] Voprosy teorii 
dispersionnykh sootnoshenii. Moskva, Gos. izd-vo fiziko-matematicheskoi 
lit-ry, 1958. 202 vo.» (MIRA 11:11) 

(Field theory) 
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POLIVANOV, M.K. 


Processes involved in the production of heavy mesons and hyperons 
as considered on the basis of the dispersion relations. Dokl. 
AN SSSR, 118 no.4:679-682 F '58. (MIRA 11:4) 


1,Predetavleno akademikom N.N. Bogolyubovyn. 
(Particles, Elementary) 
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AUTHORS : Medvedev, B. Vey Polivanov, M. K. 


TICLE: On a Classical Model of an Indefinite Metric (Ob odnoy 
klassicheskoy modeli jndefinitnoy metriki) 


PERIODICAL: ed Akademii nauk SSSR, 1958, Vol 121, Nr 4, pp 623-626 
USSR) 


ABSTRACT: In a previous paper, N. N. Bogolyubov and the author sug- 
gested to use an indefinite metric in problems of quantum 
field theory. The purpose of this paper is the explanation 

of the meaning of this method by investigation of a certain 
analogy which was formulated according to the classical 
field theory. The authors investigate 2 classical fields, 
for instance the complex field q(x) and the real field \(x) 


ry ry . - * 
with the Lagrangian interaction ds at =e | (x) P(x)  (x)ax. 


The field 18 is assumed to be a true physical field, but 


the field x) - a fictive one. The latter may be represent- 
Card 1/4 ed as an expansion: 
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X(x) = 2 c X,(*) Evidently, the fields with a negative 
n 


energy (or, what is the same, fields with the inverse sign 
before the Lagrangian of the free field) are the analogon 

of the "fields with indefinite norm" of the classical theory. 
The complete Lagrangian which corresponds to these assumptions 
is given explicitly, and then the field equations are deduced 
by variation: 


(a - uw) p(x) = - 2 2 ©, P(x) P(x) = - I) 
(= 22) a(x) = - Bey Eq POX) PCH) * - Syl) 


The latter of these 2 equations may be transformed to an inte- 
eral form deduced for the fields with the masses M- The 
fictive fields(although they may have energy, momentum and 
other dynamic characteristics) are assumed to be unable to 
exchange these characteristics with the physical fields. The 
authora then give some conditions which correspond to the 
above-mentioned assumption. One of these conditions allows 
the elimination of the non-physical field @ (x) and makes 
card 2/4 it possible to operate only with the physical field (x). 
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On a Classical Model of an Indefinite Metric SOT/20-121-4-14/ 54 
This leads to the Lagrangian of interaction 


dt = ee { p00 d(x) K(x - 5) (0) (x!) dx ax! 


and to the field equations 


(DB =u") t (x) =- ge ax! p (x*) (x) K(x - x) b(x) wnere the 


Co a 
kernel K(x - x') = > gp. co Dx - x!) is represented as 
ee a ea 
a sum (or as an integral if one introduces # continucus 
variety of fictive fields) of symmetric Green (Grin) fune~ 
tions D(x - x') with different masses ,- K may be chosen 


as a singular nucleus (or, in the required degree) as a re~ 
gular one. Elimination of the non-physical field P be) fron 


the initially local field leads to a typically non-local 
theory. The non-local character of the field equations is 
connected essentially with the superimposing of a non-local 
contiition which is given in this paper. In quatun theory, thane 
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On a Classical Model of an Indefinite Metric gov /2o-121-4-14/24 


additional conditions may be superimposed on the field oper: 
tors or they may be considered as conditions for the maximum 
permissible amplitudes of state. The authors thank U. H- 
Bogolyubov for his useful advice. There are 4 references. 

14 of which is Soviet. 


ASSOCIATION: Matematicheskiy institut ime Ve Ac Steklova Akademii nauk SSSR 
(Mathematical Institute imeni V. A- Steklov AS USSR) 
Ob" yedinennyy institut yadernykh issledovaniy (United In eS 
of Nuclear Research) 


PRESENTED: March 18, 1958, by Ne N. Bogolyubov, Academician 


SUBMITTED: March 8, 1958 
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24(5), 24(7) s0v/20-127-3-16/71 
AUTHORS : Medvedev, B. Ves Polivanov, M: K. 


ar 


TITLE: Spectral Conditions as 4 Possibility of Renormalization 


PERIODICAL? Peety. Akademii nauk SSSR, 1959, Vol 127, Nr 3) pp 537-540 
USSR 


ABSTRACT: The difficulties connected in the quantum field theory and 

in quantum electrodynamics with the occurrence of 4 logarithmic 
pole in the negative, a so-called jmmaterial state, have 

ap yet not permitted a solution of the problem. The presence 

of a logarithmic pole in the expreasion for Green's function 

ig in contradiction to the ganeral physical conceptions con- 
cerning the spectral theorems of Kallén and Lehmann (Ref 6). 
Redmond (Ref 7) developed a method of transforming Green's 
functions, 90 that they came to agree with the spectral 
theorems. This process of transformation may have three 
reasons, of which in the present paper the first case, such 

as presented by Lee's model, is dealt with: If the exact 
solution hag the non-physical pole, the transformation must 
lead to a modification of the Hamiltonian. The exact renormaliz- 
ed Green's function for V-particles reads: 


card 1/4 
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ay(oo) = a(2- n)s efx) = Lim Bree )s Ble)e say 


2 V 2 
with h(z) = Zz f + A 2) Fa) aap Se . It possesses 
(2n 3) (w- z) 
in the function g(x) a non-physical pole at x = Ae B(z)is 


analytical within the entire complex plane except in 2 = 0 
and along the real axis- For z(z) it holds for 2 oa: 


R(z) > (su7)?, n2< 0, Cauchy's theorem is applied to 
E(z) (with the exception of the real axis), and the spectral 


representation of G(z) then has the following form: 


00 00 

~ I d 1 1 

voy | Heats tg |. 
(z+a)Ny 


-A ib 


This spectral representation contains the non-physical part 
Card 2/4 in I(x). The “Redmondization" consists in the fact that for 
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Bz) > gi(z) = B(z) + me is put. In this manner 
z+ 


re) 
A 
the normalized Green's function B(z) aa » Which 


mM 


corresponds to the KHllen-Lehmann theorem is found. It is 

shown that it differs only by the expression F(x) — F'(x); 
and the latter only by the introduction of the new form 
factor f'(@), i.e. the Redmondized function g'(x) there- 
fore at first leads back to the Hamiltonian used. A renor- 
malizing constant ig then introduced, by which the new form 
factor is determined. The latter avoids apparent renormaliza- 
tion and, consequently, the timmaterial" state. Further- 
more, the special case is briefly discussed, in which 
f'(@)) = 1. In the case of extremely high energies W~ A, 
the form factor acquires resonance character. In conclusion, 
the authors thank N. N. Bogolyubov and D. V. Shirkov for 

Card 3/4 discussing the results obtained, and P. Redmond for sending 
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his preprint. There are 7 references, 3 of which are Soviet. 
ASSOCIATION: Matematicheskiy institut in. VY. Ae Steklova Akademii nauk 
SSSR (Mathematical Institute imeni V. A. Steklov of the 
Academy of Sciences, USSR). Ob"yedinennyy inetitut yadernykh 
issledovaniy (Joint Institute of Nuclear Research) 


PRESENTED: April 11, 1959, by N. N. Bogolyubov, Academician 


SUBMITTED: April 8, 1959 
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for the electron mass, where 
of most elementary particles 
imagination of the existing 
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16(4), 24(5) 
AUTHORS: Bogolyubov,N.Ne, Medvedev,B.V., and s0v/155-58-2-31/47 
Polivanoy,MoK. 


TITLE: On the Question on the Indefinite Metric in the Quantum Field 
Theory (K voprosu ob indefinitivnoy metrike v kvantovoy teorii 
polya) 


PERIODICAL: Nauchnyye doklady vysshey shkoly. Fiziko-matematicheskiye nauki, 
4958, Nx 2, pp 137-142 (USSR) 


ABSTRACT: The authors join the well-known publication of Heisenberg [Ret 2] 
in which the "physical" states with a positive norm are completed 
by “unphysical” states with 9 negative norm; in the Hilbert space 
of the state amplitudes this can be reached by the introduction 
of an indefinite metric. The authors investigate the possibilities 
resuiting in the theory by the introduction of an indefinite metric. 
According te Heisenberg, the field is represented as a sum of a 
physical field np(x) and a number of fictive fields We) > The 


corresponding state space H then is divided into a subspace H, 


containing only the physical particles of the type wy, and into 
its orthogonal complement H.: H = +H). The arising specific 


difficulty (appearance of "unphysical" atates in the asymptotic 
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Polivanov, M. K. 20-118 4-15/61 
The Processes of the Production of Heavy Mesons and 
Hyperons on the Basis of Dispersion Relations 

(Protsessy porozhdeniya tyazhelykh mezonov i giperonov 8 
tochki zreniya dispersionnykh sootnosheniy 


Doklady Akademii Nauk SSSR, 1958, Vol. 118, Nr 4, 
pp. 679-682 (USSR) 


The present paper investigates the amplitudes of the pro- 
cesses P+tN—oK+?T (photoproduction) and 1 + N —)K+¥% 
(n-production) on the basis of the dispersion relations, 
which permits a partial clearing of the characteristic 
features of these processes and of the part played by the 
various participating interactions. The "rearded" amplitude 
for the description of the photoproductions of K-mesons 

is explicitly written down here. The author here employs the 
operators of the K-meson current and of electromagnetic 
current. For the retarded amplitude pret(1) it is possible 
to write down dispersion relations. The author introduces a 
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certain coordinate system suited for the determination of 
the dispersion relations, which furnishes equal values for 
the energies of the initial and final light particles: 


K° = re Expressions are written down for the threshold 
energy of the reaction as well as for the imaginary part of 
the amplitude. This imaginary part is expanded according to 
the complete system of the intermediary states, and the 
momenta of the intermediary state are exactly determined 
by & functions. If | E| < B,,. the momenta of the inter- 


mediary state remain complex. The one-particle states 

of nucleon and hyperon furnish the so-called pole- 

contributions, which are computed accurately. From a two- 

particle-state onward, however (nucleon + pion and 

hyperon + pion) a continuous spectrum has to be dealt with. 

The "mass" of the intermediary state comprising two parti- 

cles consists of the sum of the mass of the particles and 

of the kinetic energy of their relative motion. The 

expressions for the nucleon branch and for the hyperon 
Card 2/4 branch of the spectrum are-written down. The continuous 
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spectium also takes 8 considerable proportion of the 

dispersion relations for the scattering of K-mesons on 

nucleons. The inevitable and essential share of the states 

of the continuous spectrum 4s a characteristic feature of 

all processes with K-mesons and hyperons. It is not 

permitted to refrain from the investigation of the processes 

with a x binding in processes with k-binding, it is 

necessary, on the contrary, to investigate both inter- 

actions simultaneously. This circumstance is disfavorable 

for the application of perturbation theory with respect 

to the constant G of the K-interaction. It is possible 

to determine the character of the interrelation of these 

two interactions more accurately, in a formula given here, 

when the structure of the two-particle terms, which 

furnish a share in the continuous spectrum, is investigated. 

The various processes are connected by a domain inaccessible 

to observation, when they are described by dispersion 

relations. 

There are 1 figure, and 5 references, 3 of which are Soviet. 
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On the degrees of growth of matrix elements in the axiomatic 
method. Dubna, Ob"edinennyi in-t jadernvkh issl. 1961. 19 p. 


1. V.&.Stekloff Mathematical Institute of the Academy of Sci- 
ence, Moscow, USSR (for Polivanov). 
(No subject heading) 
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, 5 /056,'81/041/004/012/019 
947/00 (116 3, MEF 4S) See 
AUTHORS: Medvedev, B. Vey Polivanov, M. K. 


TITLE: Degrees of growth of matrix elements in an axiomatic method 
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TEXT: The authors study the degree of arbitrariness in which the degrees 
of growth can be indicated for different matrix elements. The study of the 
simple case of a self-acting field with spin O may be conducted without 
using the perturbation theory. The matrix elements of the transitions 
“between states on the energy surface of the two Hermitian operators J and 
J(x) are interrelated by 
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Degrees of growth of matrix elements... B113/B112 a 
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I(x) - J(-x) = 4} 3(x/2)3(-x/2) - 3(-x/2)3(x/2)i (10).. The operator I(x) is 
additionally restricted by the causality condition. I(x) 4 ¢ for x0 (11) 
(9) - (11) constitutes a system of equations for determining the matrix 
‘elements of operators J(x) and J. J is the Heisenberg operator of the — 
current, and J(x) is a delaying radiation operator. The matrix elements 


e 
A. 
1 
elements of J(x) contain two such momenta which do not lie on the energy 
surface. To eliminate J(x) from the system, the modified Eqe(10) is 
multiplied by @(x°) taking account of (11). One substitutes the resultant 
equation into (9), and obtain an infinite system of interrelated 
equations and an analogous system derived from (9't), For relativistic- 
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invariant matrix elements, the basic system has the form 
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is analogously obtained from (9''). Further, the total degree of growth 

is considered for steady extension of all momenta. It is demanded that 

a finite index of growth (a minimum integer 41,38)) should exist for 

each matrix element 1 and s with momenta of any kind, so that with an Ar 


extension of all momenta p, = = ,P,++-+» Py = yer 9, = pPrerees Gg 29 P, 


P=.<(21) the matrix element I(Dyyeeees Py Q,9e+e009,) grows more slowly 


than po(l,s)+a for any a>0O. Theories in which this condition is 


fulfilled are called renormalizable theories. The question is studied as 
to whether (16) is restricted in the choice of the numbers w(1l,s). It. 
follows from (16) that 
OUFLI SOU Y FOU, 9) Fw 
(1, s + 1) >o (I, v) + © (v, s) + 2v—4, (23”) 


a 


where ~ 


v>1, 1+ 821, V#1l2, v + 8 %.2 (24). Since, however, (1,5) =S2(1 +s), 
one obtainsS:(1 + 3s + 1)352(1 + v) +62(v + 8) + 2v - 4 (27). A partial 
solution is given by$. | n) = 3 -n, the general solution by$2(n) = 3-n+N(n), 
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Thus, the basic system of inequalities has the form 
N(l1 +5 +1) >N(1 +0) +N(e +). ‘The upper bound of {2(n) 18 given by 
2 n) = 3 =n for all n>2, the lower bound of N(n): by N(2) + (n - 2)N(2) 
_ = (n - 1)N(2). Partioularly close restrictions ocour in so-called self- 
_ renormalizable theories for which the conditions (23) assume the form | a \ a 


. (t+, 8) S max {0 (t, v) +0 (¥, 8) 4 2v—4), 


a s+l)= max {0 (, ¥) +0(¥, 8) +2V— 4). ine (3) ‘ 


1 +041) = mexfn(1 +v)'+ N(a'4-y){ (40). ‘The 
40) hes the form N(2k) N(2k + = 0, where 
The general 

. expression for the possible indices of the degrees of growth of the matrix 

elements I in the self-renormalizable theory has the form{2(2k) = 3 - 2k -a 
G(2k.+ 4) = 2°- 2k, .a>0, afN. The authors thank N. N. Bogolyubov, V. S. 

Viadimirov, and I. F. Ginzburg for discussions and remarks. Shirkov is 
mentioned. There are 11 references: 6 Soviet and 5 non-Soviet. The 
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studied in the avove-mentioned paper and from tne stability conditions of 
single-particle states the authors conclude that, in the aosence of mass 
renormalization terms, all the matrix elements of the structures 

1(p),3-) or 1(-3(4)4) pecome.zero. This paradoxon is explained as follows: 


The absence of renormalization terms is essential in the reasoning cons 
aucted nere. This could be proved if all the integrals of Eq. (1) were 
convergent + Jt is concluded that it is impossible to elaborate & non- 
trivial local tneory without divergences. Nature can be described within 
the framework of & local theory only by 4 theory with divergences. Even 
in the presence of a mass cenormalization term it is impossible to avoid 
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[As seen by a scientis: From the Earth to galaxies, To the 
atomic nucleus, From the atom to the molecule, From the 
molecule to the organism] Glazami uchenogo: Ot Zemli do ga- 
Jaktik, K iadru atoma domolekuly, Ot molekuly do organizma. 
Moskva, Ird-vo AN SSSR, 1963. 736 p. (MIRA 16:12) 
1. Akademiya nauk SSSR. 2, Chlen-korrespondent AN SSSR (for 
Asratyan, Ginetsinskiy, Kochetkov, Mel'nikov, Reutov, Ryzhkov, 
Frank,1I.M., Frank, G.M.) 
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article scattering, potential description ,— - 
of scattering, two particle unitarity condition, scattering amplitude 
‘| complex scattering potential, Mandelstam representation, dispersion 
"1° yelations, one dimensional dispersion relations, crossing symmetry 
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“| ABSTRACT: In an attempt to unify the potential description of ele- 
mentary particle scattering with the two-particle unitarity condi- | 
tion, the analytic properties of the scattering amplitude as a fune= | 
.tion of the energy and the momentum trans i 

. the quasioptical approach, LoCo, 


ing problem with a complex potential and an equation that implies 
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the relativistic two-particle unitarity condition. The approach is \ pag 
similar to that used by B- A. Arbuzov et al. (Preprint, olYaI R- é “ele 
1318; ZhETF, in print), and the Fredholm series method is used. : ot 
It is shown that: the two-particle unitarity condition of: quantum “1 
theory is incompatible in the framework of the quasipotential ap~ ar: 
proach with the requirement of maximal analyticity in the form of the 
tam representation, put the total scatter | L 


the existence of a Mandels 
admits of one-dimensional dispe 


with the other variables maintained 
The effect of crossing symmetry is considered. 
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